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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an image sensor 
which can read out frame information at a high speed and 
can use a low-speed and small-area A/D converter in the 
case of the same read time as conventional one. 

SOLUTION: An address decoder 2 controls a row scan 
shift register 3 based on an address AD and causes a row 
driver 6 to activate a row to read out the signal of the 
row to noise control circuits 27A and 27 B. An A/D 
converter 28A converts the signal stored in the noise 
control circuit 27A to a digital signal and successively 
sends it to an output OUT under the control of a column 
scan shift register 24A, and an A/D converter 28B 
converts the signal stored in the noise control circuit 
27B to a digital signal. Thereafter, the A/D converter 
28B successively outputs the digital signal under the 
control of a column scan shift register 24B after read 
of the signal of the row signal to noise control 
circuits 27A and 27B, and the A/D converter 28A converts 
the signal of the next row to a digital signal. 
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SJ^nt^fif-f £I*y Ctl^fil^YSW 

ftf^^lC. t 14T-FF71 -n+1A<F F 7 1 -nOttJ 

FF7 1-n+2^lS^YSWn+2 aT1^D«^I 

[0028] UTF. ±&^t-m2<Dmf$.\Z&Z>>f i> 
■fe>-y-0>Mf**H 8 IC^-T £ -f S >y^^r— NCftoT 
T Kl/XADT-t^W U-T 1 -t<D 

^ 3iaot. 7KbAADt'^^*ifc7KUXI:>H 

— KIRA* 1 ? — h^WL Ot'^irtlxlrs pO K9-f/< 
6l±B*&J t 2 1 A^B$£I] t 2 2 dAM+T 7— h'^WLO 

£;staHt£-t*& 0 ctuc^y, mm*?- K^wLoicm 

*$£*l*:A?*(Digi|>I[El&1 O-00 A^teT^P^fl^D 
OA<@1 fCTjtLfc$i^$«imi|El^2 7 AlC^tU^+LT. 
y <X<D*A* >-b;U^tlfcr^-P^*m^A < A^(DA D C 
2 2-Odili^^^^o C(D<h^(5lB^!-. 7— KfcSWLO 
lctf^^ttfcBP(O^S08Sl O-10 fr&l*7tDyiB 
-5§D 1 /)<S 1 IC7FLfc$t^$limi0*S2 7 BIcRWtJ**! 
T. y -<X<7)^V>-tr;U^tlfcr^-P^fi^A<B^(DA 

dc 2 2-iici±i^^+i^ mitpo> r®j . ss^ttHS 
tfjtf) r RJ ) 0 

CO O 2 9] ^IC. ftM t 2 2lwf«f*t . ^ P vyfflffl 
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[§18§2 5l*^&J&7jMg^£AS*tf)ADC2 2-01^*^ 
ho C*U~«£ oT. ADC2 2-0li7tP^"i^DO^ 

#J<7) r A D C J ) o B$$j t 2 3T?*7A^> 

VT7 hl/VX^i 2 4AA^il^YSWO^W U^;U 
iZ-T^iTs h7>^77X-f7f 1 4-01*7^^1 3-0 

10 <Po> r@j . 08*tfHg#)0> rouTj ) 0 HR& 
*-^-tr>-*T*i*AS*, B^^-tt^+tlc^^^cDe 

H*T^p^^lc^i^Lrc^^^;ufig^lii;^tii^LT 

tf>< Ci:lC^^ 0 CO^CB^^J t 2 3IZfcl*T. 

* p o wm®& 2 5 itmmm^m^ & Bm<o a d c 2 

2-1lCi££ii-r'6o CtUC^oT. ADC22-1li7tP 

20 B^^IJt 2 3~B#$IJt 2 4CD^F B 14 3 l*A^lCfclt^»ai 

^ifi^i: Bi?ICfcl-t^AXD^®j^A<3fefrUT^H 

[0030] ;^d. ftm t 2 4 10^^)^. iJ7A^^t 

>*>:7 h bvX^ 2 4 A^Mil^YSWO^P-UK 
iU:!L, — ^t?. P^ K^-Ty^6liB#5l) t 2 4^^B^ 
$11 t 2 5lCt5fcoT. 7— KiWL 0(D^IC^^tL^> 

- h^WL 1 izm&Zfrt* A^^lEl^l O-01 fr* 

30 TA^(7)ADC22-0lcai^^+L^>o 

B#l^. 7-KlftWLI IC«tt$*lfcB»<Di«*<i®Kl O 
-11 A>^,IAr^-P^^D3A<$|^^0%2 7BlCi^ 
M^+ltBSfOADC 2 2-1lCfct5£l£;ft€> (gj 1 i^O 
, i8^02f@© TRj ) e 
[O O 3 1 ] <fcl^T% B^^J t 2 5T'*7A^>v^ 
h bv^^ 2 4 B«I§YSW1 £y\-< U^;HZ"T 
h7>X7?XY7f 1 4-1l±7'Vf 1 3-1A<ffi 

40 r©j . g)8^0)2S@(D toutj ) 0 ^fc. ccom 

C&fM t 2 5lCfct^T. ^7P-y^$limJ0^2 5l*^^lt 

A||(DA D C 2 2 -Ol^i^ttl^^o Ctll^o 
T> A D C 2 2 -0f*7t P^D 2 $fv^ 
I^Lt, Af|CD^^^1 3-0^t>tifc^^m^^ 

^^-r-s mi*p<o r©' j , se^cosse^ tad 

CJ ) o CCDcfcaiC, B$$IJ t 2 5~B^Sll t 2 6CD8jFiD* 
lis B^ICfc(t^t±J^Sftf^t Ai?iCfc(f^A/-D^®l 

COO 3 2] CCDf£l*8$£lJ t 2 3— t 2 6 iCfclf &CD £ 
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§yswi A<P~u^;ncM$ti^i: t i,\zw&m^ y 
SWOA</N>fl/^H:^til>i!:> 3-0*<#ftL 
tl**-ts?*;hs*§ (en*,, T-ravm^o 2\Z$$fc-? 

ttj^ou Ticitttj^n^) (iTfro r<E)j . 08*0)3 
S@cd rouTj ) o &tz, mcvftM t 26t^P i y^ 

$WIe1B&2 5«^i^^B^OADC2 2-1IC2I 
tiJ-r^i:. ADC2 2-1li7tPmD3^fv^^ 

^^"T^ CUM T®' J . 084*<D4#gtf> Ta 

D C J ) o d(7><*; 5 tifM t 2 6 ~B#$I] t 2 7 least* 
Tt APlcfclf&ai^fti: BSSICfclt*) A/Df£&®) 

[O O 3 3] Xl^T-* &fM t 2 7 \ZU&t* *7U^ 
-^>i>^ h Lxi>X^ 2 4 AA<#I&ft-^Y SWO^D-U 

(BP*., rtpyii^D 3 1^^^-^^^^ 

;u0) A< h^>X377X-r y^t 4-l£}>LTtfi;*jOU 

toutj ) o Jii±ic<tor. e^-fe;uru-r i i;:st# 
n r aj * o u t a* <=> as ^ £ n fc c 1 1 c u & e 

Coo 3 4] ja^o^^l^^H^al-ci*. e^-b;uT 

U< 1 fc<£tf^-(7>J§j2l5]&£ABS, B^0)2O|C^^- 
Ctl 1 ^CDA/D^&^fc^tftiS 

it, Aaf(DA/D^Mt;Bgpoai»i 

t/lC. B^(DA^D^^r B 1&U:A^(0til^S9F^$^tl 

^ot, ^fcJCDA/'D^&Ebtt (SI*,, 08<DB$£l]t 2 
2-t23) £^fc±T<7>A/D^&i&f*tfffi;bI&ft 

€>^^A<A/D^^lz^^^^^ UtftftJitf* 20 

[0035] cc-c, ^mmmm\znn^^m^mx^> 

mffi<Dm&kftCT-&'DT$tlti&tUZ> < > A/D 

mmmm (08*05 tadcj > thorns tm cx 

B#icfrt^tL^>(D-e(i^< . as*, B^icoi>r^+i^ti 

lc^-r^)B#F B 1(*^^<D2^i:^-6?5)^ mi^Lfccfcdlc. 
&*Z)tt> A X D ^^FBl^nf*ai^««P B 1^^T L £ ? 
2§g^^CDA/D^^lC^^&B#F B 1li|IMe<)|C 

"o" tm.Ui*;& 0 m*. Tv*;Ms^a>ffl*Jwra m 

Qfp(D TOUTJ ) |COt>TI±. A??. BgMcttilJLT 
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B<D&m 123-124) li*£3fc(D¥tt CT^tP*). * 

n/2) <tfc6 e tott, fcfc*l®Jft£Ag¥, B^IC^ 
©JLTfroTO&fcto. HBSHCli^-K&l *»fl)fv 

too 3 6] $z\z % 0 9£#pbl-c. ^HJfcffcsgcolM^ 

10 ^1*0 2X1*01 1 l::^Lfcmi£0Cta>£*SLTl> 
^y^l 3-0. 1 3-1 (0 2X1*0 1 1 
RE) *<ADC2 2-0. 2 2 £> J £tX?tlM*)$HZ>T 

X I* C CD0#Fb1 £ A / D ^B^FbIIC^ to X L * o T 
[0037] 09 (a) teftffl-f &A/D=!>/* 

—5i t ^^f^al t x-m C \z u tz 

20 -K^WLOi:|lt§t 6 ^-b;u7U>f i fr*<Dmfr&^ 

^^^-T'fc^Ct^ig^LTt^fcto. tf£3fc&tfj 
(Cfcl-t^A/D^^Il^i:. ^H^SlCfclt^>A 

f©J ) c — A/D^m®)f^ic^<ti3^Sj!i^(c|iU 
-C?li*^*ASflCOU^Ta3^itl^^tTtPtt-6 (S^tD 

30 r®j ) fcto. *Hfi£ff^S-r?i4^^tt^(7) r<3)@)j r-^ 

b m \z o ^ r <t> a / d m&mi fttfXLfi l r ff f>n z> c t 
i^^«> (ei*cd@' ) « -7— k^wl i izm^r* 

[0 0 3 8] *t*T?. ^^ttflfTrl* r©-®j O^Fall^ 

fct^r r©-®J ^^tisi^oA/D^^Sftf^fc.tu: 
AP0)A/D£&©if* (04»o? r©j ) ^p^ictrtp • 

ft m*<D T®j ) tO— KiWL 1 iCgg^T^B^OA 

/ d I£t&SflflP (04>cd r@' j ) b<m#f\z'fft>tLX& 

ii^f^i*, ^^JiificD r@j X'i*LtzA/'o$i&mmt± 
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&m<D r©j vifiLtztiffflfrhmsomm t 2 7~ 1 2 

8 (Cffi^-r^)©9 (a) CO T#j CORSPpl^l&CfcBSPa^ 
y. *^jfcffc$gCO^*-^-te fsJCg&SJtCOA 

[0 0 3 9] -?5. 0 9 (b) iie^-b;bTu-r 1 

"Clsl Cleft 5 \^Lt-m&OWlft$ 4 s LT 
l>6o i9 (a) I^OUTCOlftfBA^lIftl^ft&cfc? 

t£*£tfrco r(j)j t^Hfifef^Sgco r<j)j , ifcfc&ffi 
co £*£lfi£ff2s§co r@j at/ r©j cofo. t£3fc 

aw© r©j £*3Hfeflsagto r@j . #3fctt»ico 
®j £*^fi&J&sgco r@j r(2)j co*HS. SiMc^ 
llWbUc^oTl^. o*y % ft3fcttffico r(2)j atf 

/fit a/ d =i>/<— ^ics***t*s»as*«<-r* 
c<t*<-c^«) 0 ftfc. MfidBiLi** #3fct*tfico r©j 

D =1 * a>g&ttiao>St$ttH£ftil£-r - <t a<t- * 

r ®J . r ©J . r ©J C0B^P B 1^y *,*al*C0T*. C*x* 
BJAJWIHKi^h-tfT A / D =i * 0>£&B$Raa>fl&4] 

»3£LT«sittf« SlOOA/DKMMRBISini^ot^T 

litti^aiPiijco^miefSLT Lf9ca^$§, m-tco 

[0040] ftfc\ JiaLfcSgJ£^SSco«fe5lce^-b^ 
7l/-fWLt2^U<ttS<, «*.l*AS*i: 

HWT&So tott, A/D£&8JF B f ]£itS;*>J8PB f iC0^ 

■rtLtf. A^a^ue-; htw>*»coj&*,>h£i*) 

l*COiiJ*H$FiniCcfc A/ D =1 C0t$O^&&& 
0)«*fifiA^S*tL*<D-C, ±TCO»COttS*^ra*^ 
icr-g>fc^(cli. &S*co*^A&a<f5i--T:&<&C<t/)<& 

tfto-r as ^^p B ico^a w t ft * * 5 k a / d =1 >/ <— * 

A/D^m^A^tii^MIPBTcfey t,$«Mt<Tt.« C*xt> 
2 oco^PbI^^— 5«y ^-rsfiPiMcBBLTttA/D 
3t»JWP B 1A<SAMtJt-t?ai:ft€>fc«). C?Lf-ig^t* 
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[O 0 4 1 ] 

[fglplCOx&SU JSLtSM8Lfc«*5lC* *J6*lT?li* tf* 
£ ^bfv^^f-^ ^©MMt is* )V^r—* CO 

-^«icffL^oo % 3Ettfliffl*5 < kt;aa* 

13. *IB©A/D«»»||ffl*|»<±T©A/DS»fflra 
£%±l:i|ti ;0ISJJP B lCOim^Ra LTL^^t A< oltg ft 

SB1S £ tit t 7 A««CDSE^ffi L 1= i&^ft fttH 

20 ttaRictt^rta^y, :7u-Ait*gco;s&ai*i£ii8! 
^pjfigftA/D=i>^—i >*ttffl-r*ti*a< fty. 

JCtfc LT ig^A>0®«CO/J>^ ft A/D3 <— ^ A<^« 
CSSCOfiS^ftltt^] 

30 [0 2] hi iz*-r-r>— s;-fe>^©««*j:y»ai 
ch 3 ] pjsgfigflssgicfcit -t jut L^r com^# 

[bi 5 ] mmmm\zt$\-t & a / d =1 >/ com 1 

CO«^«Tfc&2^itK^5CCOA/D=l>/^--5rCD«J^ 

[0 6] H*Sg»SSlC*5lt&A/D3>/<— ^0)tB;2 
40 (DfltBfcWCfcSlfeWttR**© A / D a ^ comfi£ 

[07] HHJg^S§lCfc»t-6*7AA^rV>*>^ hU 

^x^icBa-r-SSftWH-CfcoT, (a) iiHUi;x^(D 
mfiJc^^^p-v^0. (b) i*pui;x^co®t)^^7F 

[0 8 ] mmmm\z&&'< * ^v-omi^^ 

[0 9] tt*tt(»fc«fcl/*:Sltt^lSl-*5t^TfT2b*t& 
i&f*£;ttit£l±tc0-C£>oT. (a) 
50 fig^Si-Cf^iiJgCOSUA/D^V/^— 4£ttfflLfeJ§ 
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[01 1] Ell oiz****— SHz>l*D«j£3r,fcy 
[0 1 2] ^(D^fl5iz^^-<y-v;-t>-9-(7)®)^^ 
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J8&SB. 

(tt#Jl 2 ] *§a<DiSigA<E91 2*it-*§<£-tz >t>— S 
&&(DBUlBjg&-fe>-*- g«0>f*k 'J>fc< £ tragic & 

RTf&ftC* ft««RB. 

[is^ji 3 ] &&coi®3t£*rr ftj§#siia££»*r 

Uiffifrf ft ^ £ ft ffi#fcgfi 0 

icfct>r. BMia^s^eic^^^gii. RR*-ftRR« 

Mfi y ^trt* ft C t Iz & o xmtil £ *iT * 
[gj|5fcJg 6 ] If #IS 2 XttRsfcJK 5 C:|g&0>KttRB 

*KI4. B5B3£fi«S£WL. Rjtfi^KI43K*lRKDlRl£ 

[si^js 7 ) r*ji 2 xi*is*is 5 \z&n<r>mm&w: 

lCfct^T. 4>fc< £fcifiy£*rt*fclS«t-te>-*- SIR© 
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lS*ft1SS<D«*R*T««£mv B5EffiA«l«tIiK 
MRRR* £ 0MR*H L $"fr 5 tES^IS* BuIEii 

tt¥fSi\z*&i£tt[ft<»to2&R&\zt*&*.5\zLtz. 

91 * tit-&3ko>mm *> * ft Msce feot, 

>^|B|CIC3&:«»cfe7lC3£fi-r*»«SB. 
[R*Bi 2] E9]*4xfc«a<0©^t,/«f-6|g|a^ 

««©R««RJ*<Dm--E*l*iS3i::, K*-EW*iait 

wie«-E5y^ic»«-r*»«fa«wi-c* Rjifia>* 
B4>rr*&icjsi*t* 

moWfof-f *^<f&mciztsi4>&olzl:*i<€ti<D$8L& 
30 ffK^ &B^«R^U-r «fc => \z L/clfifiiStoei^ 

[|IS*JS 1 4 ] !S*J3i 1 2 lcSEK<D»filSIBCDffil&^ 
SfcCiJsitT. fiSIE^fil*. Rft-f ftKftR&aa^fic* 

fo<r>mm^o>mmmo>&wm<r>wi&* -r s >4r*<R tie 

ft £ 5 Kits *#it<t S«l«i^BoffiSb*s£ e 
[H5}tJg153 |f^JSl2. 1 3X141 4(Dlvf;h.*> 
lceR<D»«SBa>R«l^lc*3L^T. 

gB««iaiaa)E5tji4sag»-fe y ^t?-^^> 

40 C t IU oT«BE**LT <f *««RB©H»^s£. 

[R*4!i 6] RMi 5 lcia«coffiSiSBOffii&^ 

^Ria«icEB*Hao»fl*^-r-ocD»«-fe>-9-- 

[R*3®1 7] R*R1 2XJ4lt^^1 3ICgBf£CDffi 

«»B©R«i^afeicj3L^T. ^(ommmm^^<r>m 

[R*4ii s] ««-rft«^<**«aic»WLr. ^ 
rt?-rft«aa>««R«Tt8«*trt^ fieMMiiB 

50 Mdtl/blStta>RR^t>«y % MRRR^&IOIS^R 



3 

2*-ffi L«£ft 9 *g&gg<D^$>!:fr;£ t-fcot . 

[is^ 2 o ] At}£titz&&mm\zm~5^xm*m 
i ~ i i cot^-rti*M=ia«o!)t8«t«iBa>*fi*^*dt; 

«emi:efiL. &^£BttAa?*Bttayg;& 

1-1 1 <0L>-r*L3bMc|E«<0ffi«gao^S^ra*^t; 

Bfi^FSt* BBMa¥B^&a>m£*3F'T<&ic?p 
SB*M¥B*&o>i»£tt£-r&feaa>tt 

[o O 0 1 ] 

co^sb^j£, raises^*. &Tsm®m 

[O 0 0 2] 

14* ijcfcf-xa-a > ^^t^£ ;ux^;u±j > ^iciS&fg 
«Fi4**-r&ccD^ttt3*LrL^ 0 ^/iis^g-tz>^ 

— £ L T C C D S H^^BSSIttt 6 C M O S 

[0003] AS*-T€>x&£v>*u— suck y 
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BHtdttTilsy. lftaJ«K«:i:»+cmJSli<D* 
SX««««1B4:Uri*. ifi^a-S i p i nM^^- 

3feaLfc«£ LTI4, ^W8-1 1 6 00 4^11: 
RJsf«**iTI*&. C<D*«g«li*ffiTMfct*JtB* 

[O O O 4] 

10 WcE*»»izffli^4i*x|»Jl«-b>-y— icfflt^n 

COO 0 5] CCT'(D&tf*tti£S±:LTI4* ©SSS. 

[0 0 0 6] ±HB^t. SaSSBiyOD^SlCggUT 
I*. »H*««-T&ICld:3Btta-S i *>p i nUlCitge 
Lt, 1 OftKlJi<DJSSStti:^Biy]*fi)&<*tf>^tb 

20 Cirlc^^»A<. x«B«m«fc £x»0> 
BBatfi£tt#CDl IC *fc»+^U-A/»(DttBiy* 
ft 3 1 (DBSfclfcMlCWS-r 1 glfgOft 

atfcjb<3fctf>&*L*. COjfiU a-S i ^p i nMV* h 
KTI*C©»fc©3&RI4BaG-C&&. 
[0007] C C DlZOtNTIi. mfr\z5E±&$. 

2©ccDI*S8ST?fc4A<, Xtfi*L&< U 

&m*to£\zUZo ccDl*Kft«££T?fc<&ft<tti::« 

ic<t*s. JEStfrnaictt*. en 

*». Bift«E*<Ba^t«t'^Wi&-CI4^y^±ei3l3Ci< 

e3&bb*<%&&u /<X35i*ygs/Nti*^</d: 

[0008] a-Si^pi nffit**ffi-b>-y— fl>38JS 
Zfa ± x 14 c c D c M o S * L *f*JT- & 

<D«^fiic«t#-r * k t c j 4 xti<m y «^jst* & 

40 y (^¥8-1 1 6004^i©i52) , CHI4 

X hl4JS< ftr>Tl»fc. 
[o o o 9] 

[»a««at4fc«)©fS] *S£HBCDffi®3!«l4. S 
B<f*5g-EW^lRllzBfPIA<K**LfcB^J (U 1 T*(4 

50 <ticf7?7EMMS:£. »ififtta>»«fa«<D«am=iwr 6 
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[0010] *tz*mmo>m&3iWiO>&w\i5m*. mm 
[ooi i] *tt§£mo>wmtomy5&* mm&mm 

[OOI 2] 

[ o o i 3 ] m 1 li^-b £ 4 tfc«i^t*fcJS«& 

gCD$tB&*£fdcgL ©2li©1 CDig^gCDsEg^jiCDlfc 
T*fe^« 3*1::* *#g^(Dt§^«CDIMJ£tef&l*. S£i£ 

-T -6 c m o s -t >-y— icwckx £ i, cdt- itu 

UtS % ±&Ltz rm-E5»J^raiJ \*m 1 C0trjtS[eJ8§(D 

[O O 1 4] Ell IC&I^T. 1 1 t22, 1 2 t 2 1 li 

-9—1 U22, »«-b>-y— 1 2 t 2 1 a<*fft£fc^ 
cfc5l^ifi»-J^^^n«>o 4fcCDi§^-t>-*— 1 1, 1 
2, 21. 221*. 5£g@8&<!:fci1*i@8& (>t'J@^ 

if) (JSMI) ic^^^^icifiy^rfe^o a 

1. A 2, B1. B 2 t*t§^-tr >"tr— 1 1 , 2 2. 1 

2. 2 1 <D««fiiJ«£5FLTl*&. 

[OOI 5] 1 1 ^^IIClSo-C. 

[O O 1 6] 1 1 C0lH&fIJ3tA 1 li, 

-f€>g]3CDiS§gSiJi oo*<7K^&^^tE^rRH^^^KS 

y*-i>3>-r?jifc&*<, xm\z*&Ari\<nm&mm%i 

Sl^55ffl-r^>m^li. ffi^HEAIIi^l 5cmft?i 
fi£0q t? I*®^ CD tf V T 5 O U m t° V ^ CD £ 
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[OOI 7] 5 O X/ mtf V^&mm&mm&l O 0\Zijk 

■t cfc o u c m o s -t? t?«ifiE-r * c t \*ttn&jm% 

Tfe^o -T^t^*>. CMOSt>t-li5/im^b10 

[OOI 8] ^IIJS^Jttiil^-^^XA^^l^-C 1 *M 
*¥*W»i*8ftMPA (Mi rrorP reject ion Al igne 
r) arttoT*IBIH«:£i:fct\, 
[OOI 9] 1 5cm5ICOffitt>^Hi8-f 
10 ^T^igRl^T&y. =to£:$§mS*3i/><:*;^2 O cm 

zkeoieDTt. ^<D^{*7:±3£lc^^i:Jg^^1 

2-f >^^x/\r*^^pr^T*&^o cd 

000X2000 = 4, OOO. OOO, 4 0 0^11 

£U%>o 

[0 0 2 0] iffltlA 1 (D-i5irlilr«lHl^ (V- 
SR) 2Jb<I£l*<i>*U CCDtr^SlHl^2IZcfcy^it^fRj 

tT^S®K2-C^®J^nfc^fT<D^^-B^^|C^^ 

fr*<Dm^<DmftL&fflw?z>mjk&ia& ch-sr) 
[0021] jmusisa ia^siwi . ztmrzm 

tz y> CO ig % tftH £ *t r i * & o 

[0022] > i EU!ElK3CDttl^li£tJ^T>^'4lcmi^ 

h^t-KiCMOS7>^ ^^»J0S^I*#g. 

[0 0 2 3] ±j£<Dm\ZZ?* h¥<<*— KamtCMO 
S^||^T*fc^)CDT% A/D^^IUK. 
SRAM^^i^T-fc^ ?U^0K1 l*El2T*ltt 

40 «BRtd< tt«*:L^ 

[0 0 2 4] ^ICJl^^SIC^?J@ICfflt^t,tL^^ 
^;^CD-0l)ICOl^TE2^fflt^Tl^^^■r^)c 

C <t A*"C C lit -5 A/"t?fe<So 

[oo2 5] «ao>««-fe>-y— *tey^-a-fc««s6 

CD -o/*^" tfMKfca. *H«fi««>4«t<DIB«^fi£ 
^^llci:oriJi^^--6o @4lc^^r < t5^^^^fRjT^ 
4^CDm^iz>-9--^»j^lctt^lclSESft"r^<b:. 4^C0 
50 ©DSCDO^^gp (ffi^tlt^A 1 £B2CDm*£gfJ. tft^fl 
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60 mwt. tg^nnEAi <t b 2o>m&®&mo>&m? 

«©«iitt < & c £ lc U & o 
[0 0 2 6] ^ue®®(Dti^li^^^laA<'>/«^:L^(DT:fi6 

60H2*^b600Hzl:t-6C<!: t Plt£T*fe^ ft Lfr 

^SSfilC^iJII^ffiitTfe^o ^^li. 1 60075 

1 600X 1 0 4 x30 = 0. 48X1 0* t U V t& 4 
80MHz^^„ 1 5cmftx40)^Iffi1:^<Tt 

**^-Cli3 07U- A^^oT^ir-rSfcito. (1) . 

^xi/4tt^ (2). 1 £8|§ 

1/3 2CD#)1 5 M H z lCf&~F £~\£tz. 

OMH z <, 

tOO 2 7] fit, Ji|BSim<7)4SHt4(7>^5ilCOtx 

^S@^CD^S^lRl$El4(7> < fc3^^7jrRl-T?<»:< . S2 
iCTfv-T <fc ? ClSlM-JR**^!] i: 6 <fc ? 1= L fc. S 2 IC 

[oo2 8] *mmm<Dmm$imt4te<Dmm±: 
-5. mmm®A i tBi , &m&mA ub2, m&m 

nam* a i tB i . mmmmB2tA2<D&K 
\z< «^»-<t. mmmoLA ub2, wtmmmB ua2 

COO 2 9] 04 l-^-T^ Ig^I^tA 1 &lttg& 

U*l«^lgEA2^fT^SIsl^<7)Vn^^V 1 \Z$L&m\Z 

nm&zvzt. vk&f&®A i kBzo>m&tt&xtm& 

m&B 1 £ A2<D&&®T'. 1 V^F B 1<^S3fe^P e 1CDm 

a<f££^-& 0 ^h^]t?i±. m2\z7fi?&5\z. mmm 

^A1tB2, tS^fS^tB 1 £ A2<D£5\Z&m&)\Z& 
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UZ>mz^;tl?ix<DWm-b>V— Tfi^g£V n V 

^*<i=> IsJlsW®} m2<D<2)) Zfio. Z\<bZ.£\z& y ig 
ifMAl(!:B2, &miJ3*B 1 £ A 2^0/^-0 (DM 

[0 0 3 0] fr^^^^-r S >^CDUi^ia^El5|-^ 
"^"o lil5|Cfct>T. f, li30Hz, f„ li$i)2000 
frfeS/-^ 1 6. 7^st4*6. f „ (D^FbIWICI ?t 
10 (Diii^m-^cDlEillittii^A^^^n^c %^HA i <tB 
2. mm%&B i i: A2 0t$^gB^^*g^raiicot>r 

[0 0 3 1 ] afcic. 9]^Sico^rift^^o 'rfm&£ 
mmz^ W)mme> u -ouz~ <DT$m±&&mmA ^ tB 

1. ^fltgcB2i: A2fl)^mttSfit§o L 

x) i6. 7 /i st?&y s a<D&fm?*ii*mnm\zmm 

[o o 3 2] *Hfig«qT*li^^E'J^I^4ilcr<7-tzX-r<6 

(D^gWtLT, m^HtAI (XI*^fSmB2) I* 

Hi^^Hn^. mmmmB-i ^itmmmmA2) \* 

Hn^bH1^$|$^, ZCOfctf). ^gaggle 

[oo33] @3 \zmm± >v— owimmmm&tt* 

m3\Zt$l\T. H-S RI£5U^S[sU&. V-SRl*fr^ 

30 g(Hi^. ^p»>^ i ooizm&mm&iK? . cts. ctn 

[OO 3 4] i£tei®f?t1 OOlCfct^T. lOli^^h^ 

h\ 2 oiiT?^ h^-r^— - ki oa^ 
Hfc^I-^-^iM^T>^a)^n— -r-r >^f7 zl— v a > 

( f d sp) ^teisfe-rstejaix-f -vf, 3oi*tii^T> 

40 VT. 4 0M17>7-, 5 OI*©^7'>^4 Oicmi^ 

^ti^iii^ (fr^<5) MIR** vTT-tb&o iliSftl 
V slCli®^7>^4 O0)M*<feU (@4>«I6) . 7 
O tt£C13#ll V s <7)SS1^^ »J TfflCO^ y rx-r * 

[003 5] El6li9I^SCD^-r EI6 

i*®^y >r x«s»nn* T3i*w«TOawyiiB. T4 

[O O 3 6] ^PbTT 1 ICfcL^T. ©^0HC. <t> TS. 0 TN 
50 Jb<>W U^;u^/j:».J. ^ 77>f 7 0 &t/^mg-s§ 
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^t^scTs. ciutomom mm 

[O O 3 7] ZllZMmT 2lCfcOT. m^<t> c, 0o, 

^ScTNlc$Ei££;H6o 

[O O 3 8 J ^IC^PpIT 3ICfcLNT. s . 0o, 

0TS#/W UKjU&ttU. ^y^*— Kl Ofrt><D 

[0 0 3 9] ^IC^PbIT 4|CfclNT. 91^S(El^H-S 

r fimzztt z timmm^ ts* xm^ t t<mm\z^ 
[0040] &L\zmmLtz±oiz^ *mm\zmm 

fc. J&&-fe>-9— 2 1 it 3 1 , 22£32, 23<t3 

3. 24t 3 4^p^#. =&ffi^>-t>— p B ii*mmwicm 

SA^frt^tL-Sp 1 1 <t 4 4 . 

14t4U 21 t34, 24t3K 22, 23, 3 

2, 3 3A<fs]-ff2agT*ff*fiJcT£. B&I^J^cIeJS&I^:* 

rsiv^ hu-^x^^ffli^ii. tg®»-t?>-9— i 2, i 

3, 4 2, 4 3*jm-1&mT>tetfrt-$>^tti<T*ZZ> 0 

[oo4i] m7it*=E*)m j %<Dftm'^is)i'$Rj£<Dm 

<fclC8*$tt£i£f7 5£Ift^Lfc*<. CCTI*ltt^(DfSBg 
it<Dtzfr\Z4mft*<D®&<Dmf£Z*\~T^Z> 0 8^£ii 

ts4Xi*^ mm4&m\z?\\tt®&<D'<)\'* c*h 
i. 0h2. ■ • -, 0hn) wy, ^-tt^y-rx 
assist ti^asatai-iEiatsn, y ^ xajifci&tfg^ai 

■^*<ai^^ti^> cs 1-S4) o 
[oo 4 23 uts. m&?zm&±i'-*-<Di£?i»mLjE 

Tl*, Hi &tfei2i::*?-J:5l;:* ^ftlcEffi^tifcffi 
[0043] ffc^. mMZijk?&?\Z^ 

-i *§&-t>-9— 1 2^21 &m—mmt? 

tut. mm-t i 1 1 2 2 „ ffi^-b 12^2 

ttSS&gll. BASH* tt^1*am«A<*lc/j:yTfiS 
CD<gT«tzJX h£Tlf 5C£a<nm<kfc:6o 
•b>f-11. 22i:|gi-t!^-l2. 2 1 irCDSJ^ 
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[0044] £t>\z4ft<Dmm-izis-y— (*. ^iicD^ifi 

10 1 1 tf>fT^g(i@8<&TA^JL^> *§&-te>-y- 

— 2 1 l*®8(D^A>^>^^^IS^*t*o CCDcfc^^fr^ 

<»ttniz{iL&?z>\mmat±i-tT'$>z> 0 mmiz>+>- 

[00 4 6] B 9 itmsta>£it;i^$li&iNoi 

l*#3S (X^) 1 OOA>t><7)»lt^lr<fcym^^tl.^>o 
a." -v h 1 O 2fi0 2(Dm^-tr>-9~ irKlSt^ 

[0 0 4 7] t>"9— hi 0 2^bO, 4x83* 

30 m<om^ (4^<ot&m±>v-—fr*aiht>m\z£.i)tHj3 

[004 8] A/D^^$tt/_fI-^tt®^li[HlKl O 

^pgy>rxcoiiiE^<iT^ti«»o ^(D^iiii-^iiisit 

40 fcStvSo 

[0049] 01O l**^^0)^^SCD3l^fiil|CDmxe 
fcJt8filcg)T&6o S 1 OlCfcl^T. A 1 . B1. B2. 
A 2I*©1 &l/i2T^fcffi®WTfey, f-tl-Ttl 

m3S. fg#. GND^^iW«$ 
*XTLN«> 0 6B^/^~>(i^SP^ (mXlt\ TO) $» 

50 Sfi^^l7-6cfc5lCy^->ffi^<^$*x^>o 
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Coo so] &mm-t>>y— <DtrJ£®bi*0^Lfcv:7U 

1. 0V2, GND^^tl^o 

[oo5i] ^mmt.m^i.t-HZfiy^-^)vmwL 

^btJSVcc Sil/^A^Hs, 0H1. 0H2, 0F 

[oo52] *mm±^<D'ft&it&\mmmz&v&t> 

^77lCCi^ltfe^o CCE>r::tf>*SBA*l£'> 

[0 0 5 3] *Hfi£^<7)tg^-tr>-9— O^aj^li^U 
^i>^;uS«sic3l^*x^o ffi*>fg^si. S2. S3. 

So 

COO 5 4] ^HJS^lli^i— X^O>H^^^^(^4 

Coo 5 5] 01 i Ic^StBSi^jLifiS^^— 

coit*>_hif^. ffiK*w$ti^ (si) o mi&tt\^i* 
&&mm (7u-ah) ^^^tt7j<A*£*u £s 

0>M#WS:££;h.& (S2) o ^ics?jiia)m^icii±^ 
^*S2*u ^-^(D^^ttj L^ms^n^n^ (S3) e 

tl^tl.* (S4) o 

CO 0 5 6] ~B^^?j|>^»JlciBm^+ifc>^U^ii 

is (r&m. mm&mtaiz) *><&£;h,& (ss) e 

&J]t*±m<Omm*=E*)lZ&m$tx (S6) % >^EUtfc 
(S7) 0 *gg*A<$*:b-&£ 
±:4iK**7£&6 (S8) o fil^aizUiy^+tfc^r 

COO 5 7] ±|£<Di§&&S:*;£l*/*Vzj>^<D=i>e 
3. — $ IzgStg £ tit- ^ P 5Ct *<T' 

ROM^iii£^tt*tl*o fit. CDRO 

co 0 5 8] 01 2 \**§£m\^& &&&&&& mi^tzm 
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C0059] Xl^fa-^6 0 5 0tl£4LfcX^6 0 
6 0l*&:§&&lMira®&:t6 0 6 1 (7>/£)$P6 O 6 2 £il 

^gfi6 0 4 0lcAitt€»c CO>AltLfcX«U::ii£ 
%6 O 6 1 (Dfrto&Ommtf^&tLT^Z* X^CDAlt 

^^-v^Pt^60 7 OlCcfc L JiIi&©*I£;ft$iIiS|) 
10 f(0f-fX^U>r 6 O 8 Ot'SSt'$§. 

C0 0 6 0] £r~. C<X)m^li«S(El^6 O 9 o^cofe 

-A^:i:f^^U>f608 1 IC^Tf.^ L < l*5fcT-f X 
1 OOICj:y^^;UA6 1 1 OlCiE^-T^Ci: tT?^ 

cooei] ccx% mmmx'^tzm^L<ommmm 

S > ^ ^ 1^ C IC-T -5 <fc ^ ic-r t COT* o T t t ^« 

0 14 (A) li^<D*£T£^i&tB0Tfc6o 01 4 
(A) IZ^-Tctai^. *fc¥**£A, B, C, D(04OO 

— 5?11, 12. 2 1. 2 2\zm&2*L&£o\Z?Z> 0 

^AIt^4^^^<fcL^ 0 

C0062] £f-. **h?tlC>Wimm&\*. 

4 (B) IC^ 0 014 (B) \Z7nf£o\Z. 

A. B. C. D<D4-0<Dmm\Zttm^T. f*lf*ltT 

>j-*>^3 i -3 4ic*g&£*i£<fc-5l::^-& t> fLtiM 
40 ^.l^e^^-73^^3 1 £ 3 3W<Di§mii&CDtiii^J(D^ 

COO 6 3] S3fc-r*ffi^f®^l^¥i*^^i>IL 

CO O 6 4] 014 (B) (Dtg^iCOl^T0 1 

5 (A) - (C) £ffil*T!tt*!8-f 01 5 (A) - 
50 (C) <7>±fcDffi@£<fco-c*,. gf£tf)|::£-tfc£*i.6iil& 
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i 5 (a) ~ (c) (75«-ia<D^En?5)<^s^r^(Drpi#^^ 

[O 0 6 5] 

(i) . i&^ic»iBi'r««ft€i«a>«ftB^ra$is 

(4) . ^©Jg-t>-b>— T'Xj^m^S^^T^^CD 
T-X&!^S£^fc MISSEL. Ai*K:-¥>3 LUMBKfc 

CHI 2 3 Si ro^^S^^g^(D|tt^g|T^€> 0 

Cgl 3] mi a)tg^S<7)^^tiJtgtCD-0imsp&^^<D 

cm 4] iAy^-d-ffi^sizfcL^TfT^s®^©^ 



14 



10 



20 



cms] ««sifia>ffiEiS*Biwr*^-r5>y@-efc 
cm 7] m&&m<nm&&Lm&7*TtmmmT-&z> 0 

Cms] JiT («) 0*>*£B-»tti::Ufc*£:BI 

[Hi i] ^SCDA^JtlfiS^^f 1 — ^OlSii^. t 

[mi 2] *3e^lc«fe-6fi6«t^1E*fflt^fcXia^»fi>x 
^A<D$ ^lc^^ft«j/i:«^^^^iCmT*fe^)o 

cmi 3] *i etkifiy^tj-fc^^^ 

cmi 4] *iE^a)Si«ssa)fibco3lli6«ii$jfx-rsi^m 
cmi 5] *5e^a)««isis<Dffe(oiiiig«(i$^-rui^m 
[motfcM 

1 

2 !ttESIhIS§ 

3 > ^ U |5Jg& 

4 aj2i7>:7 

11. 2 2, 12, 2 1 

A 1 , A 2. B1, B2 JgftfStt 
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